Summary: The lingual canal with foramen displays different appearances on the internal surfaces of mandible as confirmed by macroscopic observation and computerized tomography (CT). The lingual canal was observed in the inside of mental region run to the outside of lingual foramen, which is extend internally from mandibular canal in right and left sides of the mandible in cadavers (13 sides out of 88 sides) and in dry skulls (43 out of 94 sides) examined. The spinal foramen connected with mental canal occurred at the midline of mandible in 6 cases (6 out of 47 cases) in dry skulls. In this small foramen, the inferior alveolar artery give some branches to the inside of mental region at the anterior mandible and which may be run pass through the lingual canal to the lingual foramen, where they emerge to enter the mylohyoid or anterior belly of digastric muscles. The observations of these are important considerations for surgical placement of dental implants in the region in the mandible.
The anatomical location, course and arrangement of branches of the incisive artery and nerve should be given more attention for dental implantology. A supplementary branch of the mylohyoid nerve entered the mandible through accessory foramina in the lingual side of the mandibular symphysis in 50% of the cases7). This was also confirmed by studies using dry skulls11) and CT imaging5). Numerous reported have described accessory mandibular foramens1, 8, 11, 12) . However, there are considerable confusions for variability in distribution, incidence, size, and contents of the accessory lingual foramina. Appearance of lingual foramen and course of lingual canal between cadaver and dry skull has not been identified by dental CT and anatomical observation. Although CT observation has been made on various incisive branches at the anterior mandible, more detailed information is needed on the lingual foramen which contain lingual branch connected with arty and nerve, they use to traverse the mandible for purposes of dental treatments. In this study we identified the appearance of lingual and spinal foramen and course of lingual canal at the mental region of human mandible using CT from cadavers and dry skulls. This study focused on the anatomic peculiarities of the anterior mandible and implant related with clinical implications.
Materials and Methods
A total of 91 mandibles were used from adult Japanese cadavers (44 cases: 24 males; 20 females from The Donation for Human Dissection) and adult Japanese dry skulls (47 cases: 36 males; 11 females from a collection at Nippon Dental University) for this study. Three-dimensional images of the mandible were obtained from reconstruction of CT images using a CT apparatus (Toshiba Medical Co. Ltd, Tokyo, Japan, 120 kV; 50 mA; slice, 1 mm; table speed, 0.75 sec/mm). CT examination was performed at the same geometrical condition and radiological setting as routinely examinations of the jawbone quality and quantity for cadavers. Measurements of mandible from specimens was shown Tabel 1 ). The distance from the midline of the mandible to the center of the mental foramen (MF), distance from the center of the MF to the inferior border of the mandible, distance from the midline of the mandible to the center of the lingual foramen (LF) on the internal surface of mandibular body, distance from the LF to the mental foramen, and distance from the center of the LF to the inferior border of the mandible are shown in Table 2 .
In the three-dimensional CT images of mandible, the lingual canal was clearly shown by threedimensionally reconstructed CT images (Fig. 4a) . Most lingual canals from specimens descended to lingual side of mandible from reconstruction of continuous slices of CT images (Fig. 4b) .
Discussion
CT is an important tool for visualizing accurate structure, location, and osseous pathology associated with dental implantology13). Jacobs et al. (2002)5) confirmed the appearance of anatomical structures such as the incisive canal (93%), LF (82%), and mental canal formed the loop with the nerurovascular bundle at mental region of mandible (7%) in their examination of endentulous mandibles of 152 females (mean age 55 years) using CT. In our study, LF was found in 45.7% of the dry skulls and in 14.8% of cadavers, and they indicate that LF has a low frequency of occurrence on the internal surfaces of mandibles. The low frequency of occurrence of LF from cadavers in our study may be suggested attention to keep the geometrical condition and radiological setting as examinations of the jawbone in quality and quantity under CT images. that the radio-opacity peripheral to the foramen, as seen on a radiograph, was produced by the entire canal after anatomical dissection, and not the genial tubercles as previously reported. In our observation, mental spinal foramen (LF in the midline of the mandible) connected with mental canal and occurred only 12.8%. We obtained the reported diameter of spinal foramen is above 0.4 mm in the minimum permissible size from dry skulls. Therefore the low frequency of occurrence in ''mental spinal foramen'' was found in our study from dry skulls. Hofschneider et al. (1999)4) observed that the sublingual artery entering the mandible is important in implant surgery in terms of the risk of injury to this vessel or one of its branches. The distance from the MF to the incisive nerve is about 21 mm, and the distance from the inferior border of the mandible to the incisive nerve is about 11 mm2). Although this small area of bony structure in the mental region of the mandible is a landmark for implant surgery, it is difficult to visualize the lingual canal and the LF by radiography. By using computer-assisted systems, surgical damage of the nerve, vessel and neighboring anatomical structures can be reduced. The anatomical condition of the mental region can give beneficial information for determining implant placement, and is amenable to 3-D reconstruction by CT images. Surgical planning based on 3-dimensional radiological information is useful for surgical procedures in the oral and maxillofacial region3). Multiplanar (MPR) and 3-D reconstructions permit adequate assessment of the extent of mandibular infiltration and allow early detection of ischemic complications and distant recurrences10).
In our results, MPR images gave useful information of the bone structure in the mental region containing a branch of the incisive canal, such as the lingual canal. Therefore, the appearance of lingual and mental spinal foramens by CT imaging can point out possible risks of injury to vessels and nerves in the mental region. 
